SEP-25-2003 12:38 



HDP 



7033903020 



P. 08 



New Patent Application 
Docket No. 32860-000642AJS 



Po s cription 

Device ^ForPprocessing Ssubstrates, espeeieHy -Especiallv Ee lectrieaf Circuit 

Ssubstrates, Wwith Aa Llaser 

L QQ011 The present application he rebv_clainis priority under ^ncr * 1 19 Qn Gemian 
^^ application numherDE l 03 10797 Jj fi]ed March 12. 2001 the emirs cfintents of 
which are hereby inr^r p 0rated herein bv reference. 

Field of the Invention 

m0021_The invention genej^relates to a device for processing substrates, especially 
electrical circuit substrates, with a laser source, an optical deflection and mapping system 
arranged in the light path of the laser beam, and a glass guard shielding the optical system 
in the direction of the substrate. 

Backgro und of the Invention 

£ 00031 _ F or the purposes of processing printed circuit boards and similar circuit 
substrates, it is still customary to pattern metallic and dielectric layers with the aid of a 
laser beam or to cut through one or more layers with the laser beam. In this process the 
material to be ablated.is vaporized by the energy of the laser beam. It has been found 
however, that this ablated material is deposited in the surroundings of the processing ' 
locauon in the form of dust particles; in particular, this material gives rise to contamination 
on the glass guard of the optical system. 

moOlL^It is admittedly a known and customary practice to remove this dust «h*^ 
^ncTudmg ablated material from the processing location with the aid of extraction 
devices. In this process, however, only part of the undesirable dust is collected while the 
glass guard continues to be contaminated, which results in a considerable reduction in the 
laser energy arriving at the printed circuit board. 

SUMMARY QF THE iNVPNTinM 

IP^L^T^An.object of ^bo^nmoLthe invention is therefore to considerably 
manner C ° maminati0n ° f ^ gl ™ gUard caused * d ^ of material in a simple 
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1°P° 6 1 AnT-tes object maY_be*s-achieved according to an embodiment of the invention 

by the fact that the glass guard is provided with a heating device with the result that it 
displays a noticeably higher temperature than its surroundings. 

f00071 An embodiment of ffha invention is based in the finding that the dust 

sublimated by the laser beam has the tendency to settle preferentially on colder surfaces. In 
seeking to reach thermal equilibrium, a heated glass guard plate also brings about a 
reduction in the relative air humidity in its immediate surroundings. Due to this drying 
effect, the adhesive forces of the dust on the surface of the glass guard are also reduced. 
This thermal effect is thus utilized for the purposes of keeping the glass guard plate clean. 

£0008] The heating element arranged in front of the glass guard of the optical system 

can be designed in various ways. Thus, in an advantageous version, an annular heating 
element is provided which surrounds the glass guard all round and heats the latter from the 
outside inwards. Such an annular heating element can contain an electrical heating 
filament, for example. 

£0009] But it is also possible to bring about the heating of the glass guard with the aid 

of a hot air blower which blows heated air against the underside of the glass guard with one 
or preferably a plurality of evenly distributed nozzles. 

£0010] The temperature of the glass guard heated in this way should lie substantially 

above the normal ambient temperature, for example upwards of the order of approximately 
50°C. The upper limit could lie at approximately 120°C since the dust consisting of the 
plastic from the substrate melts or becomes sticky at higher temperatures, and surrounding 
plastic components could be damaged. 

BRIEF DESCRIPTION OF THE DRAWINGS 

f° 011 1 The present invention wi ll become more fully understood from the detailed 

description of preferred embodiments given hercinbclow and the accompanying drawings. 
which are given by way of illustration onl y and thus are not limitative of the present 
invention, and wherein: 

In tho following, the invention in explained in detail on the baoio of an exemplary 
e mbodiment : 
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Figure 1 shows a schematic view of a laser processing device according t o an embodiment 
of.-the invention with a heated glass guard. 

Figure 2 shows a perspective view of the optical system in Figure 1 from below,-**! 

Figure 3 shows a graph of the laser power passing through the glass guard with and 
without heating as a function of the number of holes in a substrate. 

DETAI LED DESCRIPTION OF THE PREFERRED EMBODIMENTS 



room 



JThe laser processing system shown in schematic form in Figure 1 possesses an 



optical system 1 by «****K>f-which a laser beam 2 is directed on to a printed circuit board 
3. The optical system 1 preferably contains a lens system, while the upstream laser source 
itself and the deflection system required as a rule are not shown. A glass guard 5 is 
arranged between the optical system 1 and the processing location 4 on the printed circuit 
board in order to keep the mineral particles 6 sublimated from the printed circuit board 
away from the optical system 1. They are extracted to the outside partly via an extraction 
device 7. 

MJ3] In order to reduce the contamination of the glass guard 5, however, an annular 

heating element 8 is arranged on the latte r. IhjsJoj^m^- wMeh-sets the temperature 
of the glass guard noticeably higher than the ambient temperature with the aid of heating 
filaments. Additionally, hot air nozzles 9. which can bring about the heating of the glass 
guard in place of the annular heating element 8, are also shown in outline in Figure 1. 

£0014} Figure 2 shows a perspective view, oriented obliquely from below, of the optical 

system 1 of the laser processing device with the glass guard 5 arranged at the lower end 
and the annular heating element 8. A processing table 10 can be seen below this on which 
the printed circuit board 3, which is not visible here, is positioned and fixed. 

IP015] Figure 3 shows measured results for the comparative measurement of the power 

of the laser beam reaching the printed circuit board through the glass guard. Each 
measurement was taken after a quantity n of operational cycles each with approximately 
1 5,000 holes. In this respect, the power data for a glass guard with normal ambient 
temperature (20X) is represented as diamond-shaped points and the power data for heating 
of the glass guard to 50°C as square points. It is clear that an improvement of 
a PP rox,mately 20% in the useful laser power w as achieved after 50 cycles. This result can 
presumably be improved even further given optimization of the heat supply. 
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LQQ161 Exemplary embodiments being ihus described, it will be obvious that the same may 
be varied in many ways. Such variations are not to be regarded as a departure from the 
spirit and scope of the present invent i on, and all such modifications as would be obvious to 
one skilled in the art are intended to be included within the scope of the following claims. 
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Patent Cluim s What is claimed is: 



_Ad£>evice for processing a_substrates, comprising 



on p on i nl ly electri c al ciit uji jubstr at oc, (3), s v ith a laser source- 

an optical deflection and mapping system (^arranged in th<yajight path of the 
laser beamri 

*ftd-a glass guard {^shielding the optical system in the direction of the substrate, 
wherein 

character ed by th e - fact that the glass guard incjudes(5) io provided 
* a heatin » ^vice-^, with the rocult that i t d adanted to heat at least a p jjrtion o£the 
glass guard to ispteys a noticeably higher temperature than its surroundings. 

jL&devjce as claimed in c€laim 1. wherein 



e-h- t H Kicteriaod by the? fact MHH- the heating device 6^t4seo -i n cl u des a 
heating element (& which encloses the glass guard an annular manner. 

3. eeviee-A device as claimed in cGlaim 1. wherein 

r hnr n ctcrii iu J b> Hie fact that the heating device eem ^includes a 
hot ajr blower with at least one outlet nozzle ^directed at the glass guard-^. 

4. eeviee-A device as claimed in c€laim 3, wherein 

&W ^" ^ r,? pf i h -V r ^t that the blower includesdispW a plurality 

of outlet nozzles ^distributed evenly around the periphery of the glass guard-^. 

5. Bwe -A device as claimed in en^Gclaims l-t»4, .wherein 

r h n ructaii. orl by t h r f U L l U . u i the glass guard ^ adapted to be 

heated with the heating device <g$) to a temperature between approximately 50°C and 
approximately 120 e C. 

6. -B__Adevice as claimed in we^claims 1-te-S, further comnrism * 
r h n r nc tci-i ^u j b y th e fa c t t ha t an extraction device-f^ arranged in 
*he-a_zone between the heating device (*^and the substrate-^. 

~ A device as claimed in claim 1 wherein the heating device includes an annular 

heating element 
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& A device as claimed in claim 1. wher ein the heating device includes a hot air 

blower. 

2* A device as claimed in claim 8. wher ein the blower includes a plurality of outlet 

nozzles distributed eve nly around the periphery of the glass guard 

I & A device as claimed in claim 2. wherein t he glass guard is adapted to be heated with 

the heating device to a temperature het w een approximately 50°C and approximately 
120°C. 

^ A device as claimed in claim 3. wherein th e glass guard is adapted to he heated with 

thejieating device to a temperature betwe en approximately 50°C and approximately 
120°C. 

^ A device as claimed in claim 8. wherein the glass guard is adapted to he heated with 

the heatine device to a temperature betwe e n approximately SO°C and approximately 
120 U C. 

— A device as claimed in claim 9. wherein th e elass guard is adapted to he heated with 

the heating , device to a temperature between a pproximately <jQ*C and ap proximately 
120°C. 

— — device as Maimed in claim 2, further compr ising an extraction device, arrang ed 

in a zone between the heating device and the substrate. 



^ A device as claimed in claim 3 further comn m ine an extraction device, arranged 

jn a zone between the hea tine device an d the substrate 

^ Adevice as claimed in claim 8 further comp risi ng an extraction device, arranged 

in a zone between the heating device and the substrate 



17. 



A device as claimed in claim 9 further comp ris ing an extraction device, arranged 
in a zone between the he ating devic e, and the substrate 

~ A device as claimed in claim 5 further comp risin g an extraction device, arranged 

in a zone between the heating device and the Mihstrare ~~~~ 
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— device as claimed in clai m 1. wherein the device is for processing electrical 

circuit substrates. 

A device fo r processing a substrate, comp rising 

a laser source; 

an optical deflection system n rranged in n light path of a laser beam: and 
a glass guard, wherein the glass guard includes a heating device. 

— Jhe device as claimed in claim 20. wherein t he heating device is adanted to heat at 

least a portion of the glass guard to a relatively h igher temnerature than its surroundim 



igs. 



— Jhe device 85 claimed in claim 20. wherein t he heating device is adanted to heat g 

least a portion of the glass guard to a notice a bly higher temperature than its surroundings 

A device as claimed in claim 20. wherein the heating device includes an annular 



heating element. 

— A device as , claimed in claim 20. wherein the heating device includes a hot air 

blower. 



25. 



A device as claimed in claim 24 , wherein the blower includes a nluralitv of outlet 
n ozzles distributed evenly around the p eriphery of the glass gn.nrH 

261 A device as claimed in claim ?0 wherein the P l H cc guard adap fM to be heated 

witt the heatinp device to a temperature tetween a p proximately w C and aonroxim.telv 

— ~ device 38 claimed in claim 21 wherein the p lace euard is adap teH to be heated 

with the heating device to a temp en.ture be tween ann roxim.tHy sn«r md aonroximatelv 
120°C. ^ : — 



28. 



A device as claimed in claim 22, wherein the glass guard is adapted to he heated 
mStMhmin&d evice to a temperatur e between approximately SOT* and approximately 

— — device for Processing a suhstrate , rmpriMn.- 

a laser sou rce; 
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an optical deflection system arranged in a lir ht oath of a laser beam: and 
_ a^lass quard, wherein the glas s guar d inc lud es heating means for heating at least a p ortion 
of the glass P»ard to a relatively higher temp erature than its surroundings 

— A device as claimed in claim 29 wherein the heatin g means includes an annular 

beating element. 

— A device as claimed in claim 79 wherein th« heatin g means incjudes a hot air 

blower. 

~ A device as claimed in claim 3 1 , wherein the hl n wer includes g plurality of outlet 

nozzles distrihured eye nl y around the P ^ri p h», Y of the glass g uard 

~ A devi <* as claimed in claim 29. wherein th^ g lagg guard is adap ter! m h. h^H 

>vith the heatinP device to a temp w.ft.rr h gtwee n i pproximatelv 50!£ ,nrf m i o ]i i simx 
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Abstract 

Dovico for procooaing ouhstratcs, especially oloctrical circuit subotratoo, with a luscr 

AThe device is_for processing substrates-^, especially electrical circuit substrates. It 
includes T poooooooo a laser source, an optical deflection and mapping system-^ arranged 
in the light path of the laser beam-43}, and a glass guard ^-shielding the optica] system in 
the direction of the substrate-^. This glass guard <£)-is provided with a heating device 
(*t5^-with the result that it displays a noticeably higher temperature than its surroundings, 
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